Twenty-four patients with various types of isolated discrete aortic stenosis of a wide range of severity or with muscular obstruction to left ventricular outflow were studied haematologically and by cardiac catheterization and angiocardiography. Patients had haematocrits, reticulocyte, platelet, and megathrombocyte counts, serum haptoglobin, and lactic dehydrogenase performed; urine specimens were examined for haemosiderin and peripheral blood smears examinedfor schistocytes. Seventeen patients had 51chromium red blood cell survival tests and 7 patients had plasma heme pigment determinations.
Twenty-four patients with various types of isolated discrete aortic stenosis of a wide range of severity or with muscular obstruction to left ventricular outflow were studied haematologically and by cardiac catheterization and angiocardiography. Patients had haematocrits, reticulocyte, platelet, and megathrombocyte counts, serum haptoglobin, and lactic dehydrogenase performed; urine specimens were examined for haemosiderin and peripheral blood smears examinedfor schistocytes. Seventeen patients had 51chromium red blood cell survival tests and 7 patients had plasma heme pigment determinations.
In discrete aortic stenosis (supravalvular, valvular, or subvalvular), intravascular haemolysis developed when pressure gradients of 50 mmHg or more were achieved. Gradients of this magnitude caused damaging shear stresses of at least 4000 dynes/cm2 on red blood cells. Intravascular haemolysis was also found in 2 patients with functionally normal bicuspid aortic valves. In idiopathic hypertrophic subaortic stenosis, intravascular haemolysis was found in 4 of 7 patients and appeared to be related to the presence of a left ventricular-aortic systolic gradient and/or the rapid rate of ejection. Of the 24 patients, io had an increased megathrombocyte count; 5 of these had thrombocytopenia. Four patients with thrombocytopenia also had intravascular haemolysis, but there was no clear correlation between increasedperipheral destruction ofplatelets and the haemodynamic findings.
Despite a lively interest in intravascular haemolysis in patients with prosthetic valves or acquired valvular heart disease (Eyster, Mayer, and McKenzie, I968;  Myhre and Dale, I97I; Sears and Crosby, I965; Wallace, Kenepp, and Blakemore, I970) , no studies have dealt specifically with red blood cell and platelet survival in isolated obstruction to left ventricular outflow of broad ranges of severity and various morphological types. In our study, evidence of intravascular haemolysis and decreased platelet survival was sought in 24 patients with valvular, supravalvular, discrete subvalvular, or muscular subaortic stenosis, in whom severity ranged from functionally normal bicuspid aortic valves to severe obstruction.
University Hospital and two from the Cardiology Branch of the National Heart and Lung Institute, Bethesda, Maryland. The cardiac diagnoses were: non-obstructive, i.e. functionally normal, bicuspid aortic valves (2 patients); supravalvular aortic stenosis (i patient); valvular aortic stenosis (I2 patients); discrete subvalvular aortic stenosis (i patient); idiopathic hypertrophic subaortic stenosis (7 patients); and i patient with focal calcific deposits in an aortic valve in which neither stenosis nor regurgitation could be shown at rest, during exercise, isoprenaline infusion, or Valsalva's manoeuvre. It was not determined whether the valve was bicuspid or tricuspid.
All 24 patients had retrograde or transseptal left heart catheterization with aortic root cineangiography. The haematological studies were done either before cardiac catheterization or at least one month after the procedure. All patients had haematocrit volumes performed by the microcapillary method, reticulocyte counts, and platelet counts determined by phase microscopy (Brecher and Cronkite, I950 Wacker, Ulmer, and Vallee (1956) , and the upper limit of normal in our laboratory iS 120 units. Plasma heme pigments were measured by the method of Crosby and Furth (1956) , (normal I to 4 mg/ioo ml). Coombs tests with a broad spectrum antiserum, haemoglobin electrophoresis using cellulose acetate strips, glucose-6-phosphate dehydrogenase (G6PD) deficiency screening tests (Beutler, i966) , and osmotic fragility tests were performed to exclude other causes of haemolysis. Urine specimens were obtained from the 24 patients during periods of activity, and haemosiderin in the urinary sediments was determined by Prussian blue staining.
Erythrocyte survival was studied in I7 patients using 51chromium (51Cr) Fig.) , were in congestive heart failure. They had severely stenosed aortic valves but no intravascular haemolysis.
Both patients with functionally normal, nonstenotic bicuspid aortic valves had intravascular haemolysis. Case i6, a boy of 12 years had a haematocrit of 32 per cent with normochromic, normocytic erythrocytes, and a 5"Cr red cell survival of IS days. The other patient, Case I7, a 52-year-old man, had a 5"Cr red cell survival test of i8-5 days but no anaemia. His angiocardiographic studies revealed trivial aortic regurgitation associated with a non-stenotic bicuspid valve.
Of the 7 patients with idiopathic hypertrophic subaortic stenosis, 4 had evidence of intravascular haemolysis (Table 3) (Ellman and Knox-Macauley, I970), endocardial cushion defects repaired with 'Teflon' patches (Sigler et al., I963) , and coarctation of the aorta (Ravenel, Johnson, and Sigler, I969) . Recently Harker and Slichter (1970) reported decreased platelet survival in patients with prosthetic valves.
In subjects with acquired valvular disease the mechanism for intravascular haemolysis is believed to relate to turbulence and shear stress produced by flow through stenosed or incompetent orifices (Dameshek and Roth, I964; Brodeur et 
